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(54) WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To form a protective film which has fine apertures whose 
diameters are smaller than the diameters of connection pads with a 
high accuracy and at a low cost in order to prevent solder from 
penetrating onto wiring patterns from the connection pads on a wiring 
board when the connection electrodes of an electronic component 
such as a semiconductor chip are connected to the connection pads 
on the wiring boards with solder bumps which are formed on the 
connection electrodes of the electronic components beforehand. 
CONSTITUTION: A wiring board 41 has wiring patterns having 
connection pads to which the connection electrodes of an electronic 
component are connected. A protective film composed of an insulating 
film 51 such as polyimide film, PET film or PES film is applied to the 
approximately whole surface of a wiring board 41 which includes the 
wiring patterns and connection pads which are composed of metal 
films 43. Then the parts of the protective film composed of the insulating film 51 which are on the 
connection pads are removed by a laser beam 54 such as an excimer laser to form apertures 55. 
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■* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the configuration and the manufacture approach of a 

connection of a connection with the electronic parts of the circuit pattern about a wiring substrate. 

[0002] 

[Description of the Prior Art] Generally, there is flip chip bonding as one of the technique which carries a 
semiconductor chip (Large Scalelntegration: large-scale integrated circuit), for example, LSI, in a wiring substrate. In 
this flip chip bonding, when the connection electrode of LSI is connected to the connection pad of the circuit pattern of 
a wiring substrate by thermocompression bonding through a solder bump, outflow and that a short circuit occurs 
between outflow and a ****** circuit pattern toward that next circuit pattern from on a circuit pattern have further the 
solder once fused at the time of that thermocompression bonding on a circuit pattern from a connection pad. For this 
reason, it is necessary to form a solder flow prevention dam on a wiring substrate. 

[0003] Drawing 6 illustrates the wiring substrate in which the solder flow prevention dam by the conventional printing 
was formed, and formed the protective coat 66 for solder flow prevention which has the connection pads 63, 63, and 63 
and the opening 67 corresponding to the array section of using a solder resist by printing of screen-stencil etc. on 
circuit patterns 62, 62, and 62, - and its connection pads 63, 63, and 63, and the wiring substrate 61 with which -- was 
formed. 65 shows the chip size of LSI71 (refer to drawing 7 ) carried. 
[0004] 

[Problem(s) to be Solved by the Invention] In the protective coat 66 by such printing, with the printing technique, only 
the opening 67 of somewhat larger size than the chip size 65 to carry could be printed, and an ideal solder flow 
prevention dam, such as corresponding to each connection pads 63, 63, and 63 and every --, was not able to.be formed 
as it was shown in drawing 6 , since the print quality was not so high. 

[0005] For this reason, as shown in drawing 7 (a) and (b), there was a fault out of which the fused solder 76 will flow 
into the connection pad 63 of the circuit pattern 62 of the wiring substrate 61 along with a circuit pattern 62 if 
thermocompression bonding of the connection electrode 72 of LSI71 is carried out to this through the solder bump 75 
who prepared beforehand. In addition, a sign 75 shows an ideal solder configuration and the sign 76 shows the present 
condition solder configuration, and according to the present condition solder configuration 76, as the location of LSI71 
shows in a dotted-line configuration, it has fallen. 

[0006] By the way, since a cross section serves as trapezoidal shape mostly by existence of adhesives also considering 
the line breadth of a photoresist as 50 micrometers or less and the part of the skirt cannot be removed when pasting up a 
metal membrane through adhesives and forming a circuit pattern by photoresist formation and wet etching on a wiring 
substrate for example, line breadth of a circuit pattern cannot be set to 50 micrometers or less, but about 50-60 
micrometers is a limitation. In this case, if the diameter of a connection pad is set to about 100-140 micrometers and the 
connection electrode of LSI will be connected to this connection pad by thermocompression bonding through a solder 
bump, since the line breadth of a circuit pattern is comparatively as large as about 50-60 micrometers, the solder once 
fused at the time of that thermocompression bonding will flow out of a connection pad on a circuit pattern. 
[0007] in order [ then, ] to prevent the outflow of the solder from a connection pad to a circuit pattern - the diameter of 
opening of a protective coat - the diameter of a connection pad - a little - small - carrying out - as about 60-100 
micrometers - the opening solder -- ******** „ there is also technique made like. However, the diameter of 
opening of a protective coat cannot form the protective coat which has such opening as they are about 60-100 
micrometers and a detailed pattern by screen-stencil, but will form by the approach of a photolithography. In screen- 
stencil, in the case of the approach of a photolithography, the minimum diameter of opening depends the reason by 
about 10 micrometers that location precision is less than about **20 micrometers to the minimum diameter of opening 
being [ location precision ] less than about **300 micrometers in about 200 micrometers. 
[0008] However, when the protective coat which has opening of a detailed pattern by the approach of a 



'photolithography was formed, there was a problem not only productivity is bad, but that there were quite many routing 
counters and cost rose as compared with the case where it forms by screen-stencil. 

[0009] Then, the purpose of this invention is to offer the wiring substrate which formed the protective coat which has 
detailed opening smaller than the diameter of a connection pad for the solder from the connection pad on a wiring 
substrate to a circuit pattern for a ******** reason w j t h a sufficient precision in low cost, and its manufacture 
approach, in case it connects with the connection electrode of electronic parts, such as a semiconductor chip, by 
thermocompression bonding through the solder bump who prepared beforehand 
[0010] 

[Means for Solving the Problem] That the above technical problem should be solved invention according to claim 1 For 
example, it is the wiring substrate equipped with the circuit pattern which has the connection pad connected with the 
connection electrode of electronic parts, such as a semiconductor chip. The protective coat by insulating films, such as 
polyimide, or PET or PES, of the field containing said circuit pattern and said connection pad of this wiring substrate is 
mostly formed in the whole surface. It is characterized by the configuration which comes to form in the top-face section 
of said connection pad of this protective coat opening removed by laser light, such as an excimer laser. 
[001 1] And invention according to claim 2 is set to the manufacture approach of the wiring substrate equipped with the 
circuit pattern which has the connection pad connected with the connection electrode of electronic parts, such as a 
semiconductor chip. The field containing said circuit pattern and said connection pad of this wiring substrate mostly on 
the whole surface For example, after joining the protective coat by insulating films, such as polyimide, or PET or PES, 
it is characterized by the manufacture approach which removes the top-face section of said connection pad of this 
protective coat by laser light, such as an excimer laser, and forms opening. 
[0012] 

[Function] Since according to this invention laser light, such as an excimer laser, removed the top-face section of the 
connection pad of the protective coat by the insulating film of the field containing the circuit pattern and connection 
pad of a wiring substrate mostly joined to the whole surface and opening was formed, detailed opening smaller than the 
diameter of a connection pad can be formed in a protective coat with a sufficient precision in low cost 
[0013] 

[Example] Below, the example of the wiring substrate concerning this invention and its manufacture approach is 
explained based on drawing 1 thru/or drawing 5 . 

[0014] First, drawing 1 and drawing 2 show partially the wiring substrate 1 as an example which applied this invention, 
and, for 2, as for a connection pad and 4, a circuit pattern and 3 are [ a protective coat and 5 ] openings. The wiring 
substrates 1 may be any of the hard substrate which consists of a ceramic, glass epoxy, etc., or the flexible substrate 
which consists of polyimide or other resin. 

[0015] the circuit pattern 2 which becomes the top face of the wiring substrate 1 from metal membranes, such as 
copper, through the adhesives which are not illustrated as shown in drawing 1 and drawing 2 , and its edge - the 
connection pad 3 of a circle configuration is formed mostly. Furthermore, the protective coat 4 by insulating films, such 
as polyimide, or PET (polyethylene terephthalate) or PES (polyether ape phon), is joined to the top face of this wiring 
substrate 1 through the adhesives which are not illustrated. 

[0016] And the opening 5 of the minor diameter which removed the top-face section of the connection pad 3 and which 
makes a circle configuration mostly is formed in the protective coat 4 by this insulating film of the exposure of laser 
light, such as an excimer laser mentioned later. Here, the line breadth of a circuit pattern 2 is [ the diameter of opening 
5 of the diameter of the connection pad 3 ] about 60-100 micrometers in about 100-140 micrometers at about 50-60 
micrometers. 

[0017] The method of loading of LSI1 1 to the above wiring substrate 1 is explained referring to drawing 3 . Like 
illustration, LSI1 1 has the connection electrode 12 of a predetermined number on that inferior surface of tongue, and 
this connection electrode 12 is beforehand equipped with the solder bump 15. It adsorbs by the thermocompression 
bonding head which does not illustrate this LSI1 1, and moves, and alignment is carried out to the opening 5 on the 
wiring substrate 1 placed on the sticking-by-pressure machine head which does not illustrate the solder bump 15 who 
prepared in that connection electrode 12 beforehand. 

[0018] Thus, melting and solidification of the solder bump 15 are done by making the solder bump 15 intervene on the 
connection pad 3 of the wiring substrate 1, and pressurizing and heating LSI1 1 by the thermocompression bonding 
head. Thereby, the connection electrode 12 of LSI1 1 inferior surface of tongue will be in a connection condition 
through the solder bump 15 on the connection pad 3 of the wiring substrate 1, and, moreover, LSI1 1 will be fixed [ that 
solder tends to fuse with the wall of the detailed opening 5 of a protective coat 4, and it is going to flow, and ] on 
******** and the wiring substrate 1 . 

[0019] Next, the case where the above wiring substrates 1 are manufactured is explained, referring to drawing 4 fa) - (f) 
and drawing 5 (g) - (j) ^ w w 

[0020] First, drawing 4 (a) shows the adhesion process of a metal membrane, on which hard or flexible substrate 41, 



uses-adhesives 42 and pastes up the metal membranes 43, such as copper. Here, although considered as the three-tiered 
structure by the substrate 41, adhesives 42, and the metal membrane 43, a metal membrane 43 is formed by approaches, 
such as sputtering, vacuum evaporationo, etc. instead of adhesion, and does not matter as two-layer structure. In 
addition, when a metal membrane 43 is directly formed on a substrate 41, without using adhesives, line breadth of said 
circuit pattern 2 obtained as mentions later can be set to about 10-30 micrometers. 

[0021] Drawing^ (b) shows the following resist spreading process, and applies a resist 44 to the top face of a metal 
membrane 43 for circuit pattern NINGU. Drawin g 4 (c) shows the following exposure process, and exposes a resist 44 
with the light energies 46, such as UV light, using the glass mask 45 which has a predetermined pattern. 
[0022] Drawing 4 (d) shows the following development process, and, thereby, forms the resist openings 47, 47, and 47 
and --. Drawing 4 (e) shows the following etching process, and, thereby, forms the opening 48 between patterns in a 
metal membrane 43. Drawing 4 (f) shows the following resist exfoliation process, exfoliates resists 44, 44, and 44 and - 
- in this way, and forms metal membranes 43, 43, and 43 and the circuit pattern by --. 

[0023] And drawing 5 (g) shows the following lamination process, and laminates the insulating films 51 which the 
adhesives 52, such as an epoxy resin, laminated at one side, such as polyimide, or PET or PES, with the up-and-down 
rollers 53 and 53 on all the top face of the substrate 41 in which metal membranes 43, 43, and 43 and the circuit pattern 
by - were formed. Drawing 5 (h) shows the following KYUA process, stiffens adhesives 52 with heating, and fixes the 
insulating film 51. 

[0024] Furthermore, drawing 5 (i) shows the following pattern NINGU process, and irradiates locally the laser light 54, 
such as an excimer laser which can perform highly precise spot processing easily by low cost. Heat locally only the 
top-face section of said connection pad 3 in said circuit pattern 2 by the metal membrane 43 of the insulating film 51, 
and it is made to carbonize, and removes, and this forms opening 55 and the front face of the metal membrane 43 by 
which pattern NINGU was carried out is exposed. 

[0025] Here, the laser light 54 is scanned in X and the direction of Y, carbonizes the insulating film 51 on said 
connection pad 3 one after another, is removed, and performs the concrete removal with the means of arbitration, such 
as vacuum suction, washing, and air blowdown. 

[0026] And drawin g 5 (j) shows the last ashing process, and it performs ashing by the oxygen plasma in order to 
remove Society for Cutting Up Men (organic substance residue) which remained in the front face of the metal 
membrane 43 exposed to opening 55. 

[0027] Thus, while the line breadth by the metal membrane 43 forms the connection pad 3 whose circuit pattern 2 and 
diameter of about (or about 10-30 micrometers) 50-60 micrometers are about 100-140 micrometers, the diameter by the 
opening 55 opened in the protective coat 5 by the insulating film 51 by the laser light 54 forms the opening 5 which is 
about 60-100 micrometers. 

[0028] As above, by having laminated the insulating film 51 on all the top face of the substrate 41 in which the circuit 
pattern by the metal membrane 43 be formed, and having removed the top face section of a connection pad on it using 
the laser light 54 by the excimer laser, even in a flexible substrate, formation of the opening 55 as a solder flow 
prevention dam where super-fine ** be also ideal be low temperature, and it be possible at low cost. Moreover, since 
the coat of all the circuit patterns was completely carried out with the insulating film 51, the insulation between patterns 
can be raised and the mechanical strength of a pattern can be raised by leaps and bounds. 

[0029] In addition, in the above example, although considered as loading of LSI to a wiring substrate, this invention 
may not be limited to this and may be loading to the wiring substrate of electronic parts, such as other semiconductor 
chips. Moreover, of course, the application which applies the configuration and this invention of a circuit pattern can be 
arbitrarily changed suitably also about a concrete constructional detail 
[0030] 

[Effect of the Invention] As mentioned above, according to the wiring substrate concerning this invention, and its 
manufacture approach, detailed opening smaller than the diameter of a connection pad can be formed with a sufficient 
precision in low cost by removing the top-face section of the connection pad of the protective coat by the insulating 
film of the field containing a circuit pattern and a connection pad mostly joined to the whole surface by laser light, such 
as an excimer laser. Therefore, in case it connects with the connection electrode of electronic parts, such as a 
semiconductor chip, by therm ocompression bonding through the solder bump who prepared beforehand, ******** and 
positive connection can be made for solder to the connection pad on a wiring substrate by the detailed opening. 



[Translation done ] 
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